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(57) Abstract 

CymaocTb H3o6pereHMH: lqtor CHafoseH Ha6opoM sjiacTHtmbix KOHTaKTnpyiomnx no nepuMerpy c 
BHyTpeHHeft noeepxHocrbJo Tpy6bi MaHweT. Mem;\y MawKeraMH pacnonojKeH cMaao^HbOf cocraB. Maracerbi 
wmciot H^eirrpraiyK) ceMeinco npoflCJTbno-rxx}>pnpoBajmotf Tpy6w npo^nmrpoBaHHyK) no ee Hna^nHaM h 
BbicrynaM noeepXHOCTb. Ha BbiCTynax Man;«eTbi cHa6?KeHbi pe6paMM mecTKOCTW. >KecTKocTb MaHxer na 
3TMX yMacTKax pama urni (Sontnie jkcctkocth Manraer na yuacTKax Hna^rai. 2 nn. 



Description [OnircaHHc H3o6pcxcnn5iJ: 



H3o6pcTCimc oxhociixch k crpoMTCJitcTey. d wocthocth k 3anpiTe wexanjia xpy6 or B03^eficrBMn 
arpeccMBHbix cpefl, a vqachho k ycxpoiicxBaM jyiH HaHeceniiH noKpbixwn Ha HHyipeHHiojo noeepxHocxb 
npoflonhHo-ro^pHpoBamibix xpy6, ncnoJib3yeMMx b He<J>xera30Boii rrpoMbrnmeHjioenr npw peMoirxe o6ca^Hbtx 

KOJIOHH. 

W3BecTHa ycxaHOBKa, c noMOinbio koxodoh hmj LWH^pwMeciuic xpytfbi ro<j>piipyiox. 3axeM no^eepraioT 
MopMajiM3ax^wH tokslmm BbicoKoft Hacxoxbi (TBM), n CMa3Ky Tpy6 ocyinecx bjihx>x a° h nocne PO^pHpOBaHHH 
h, ecjiH ao ro<j>pHpoBaHHfl CMa3Ky Kpyrnbix xpy6 ocymecrBJiniox roeecTHbiMH npneMaMH: caMoiranMBOM 
cMa30UHoro Maxepnana, rmeBMaxHuecKWM pacnbi/ieHneM htcm noK p bi bummm npo6KaMn, to nocne 
ro(J>pwpoBaHMH CMa3Ky Tpy6 ocymecxaJiHioT c noMomuo nawm, CMOMennoii b cx*a3Ke m npoxHraBaewoii na 
rpoce. 

Kpowc Toro, cropeBrayio cMaany. HaHeceHHyio nepeA ro^pwpoBaHHeM h OKajiMHy Mexaana nocne TDM. xaKrae 
cneAyeT ywajiHTb c BHyxpeHHefl nooepxHOCTn xpyfibi nepeA BxopHMHow cwa3K0H. 

M3BecTHa xaxme ycxaHOBKa HaHeceHHH wmakhx noKpbiBHbtx MaxepwajioB Ha BuyTpcHHioio noeepxHOCTb 
rpy6 c noMombJO nepeMeiAaioruMXCH 3/iacTKHnt.ix npo6oK c MexaHMHecKHM npiiDO^OM OHa coctoht M3 ^syx 
3/iacTHMHbix npo6oK, o^Ha H3 KOTopbix noABMXHa. B npocTpaHCTBO uempy npotfKaMH GarnraaioT pacqexHoe 
KojnfuecTBO noKpbiBHoro MaTepwana vi cxaTbiu BO&jjyxaM, noAasaeMbiM noj\ in6biTotiHbiM naBJieHMeM 0,2 - 
0,3 MIlsu nepeMemaiox npo6KH no Tpy6onpoDony. npo6KH cooAaiox Heo6xojniMyio KOHTaKTHyio 
rqDMenwHOCTb, a mx iiapyjKHbiH pnaMerp Bbi6npaiox b 3aBMcnMocrn ot AaBJiemiH cmaToro B03nyxa, 
BH3K0CTH noKpbiBHoro Maxepwana h b03M02RH0Cxh ocxaaneHHH nocneAHero b BM^e tohkofo 2&hakopo cjioh 
Ha BHyrpeHHeH noBepxHocxw xpytionpoBOAa. 

O/niaKo TaKwe npo6KM mjih ManxeTbi Heni>3H ncnon t>3o BaTb b rxxjjpwpoBaHHow xpy6e. Tax xax hct KOHTaKTa 
MaHmeTH co bccm nepHMexpoM xpy6bi. KonxaKx MaHJKex m npoAOJi bHo-ro^pwpoBaHHOM xpy6bi 6yj\err xajibKo 
no BnaflHHaM rxxj)p, a Ha Bbtcrynax ro<j>p bbhay ero oxcyTCTBHH c MaHraeTaMH 6yjxyr cKannHBaxbCtt oxxoau 
o6ropeBinero MeTajura n npenbnxyinen cwasKW. I~IoBxopHaH cwa3Ka nocne o6pa6oTKH TBU xaKJKe 6ynex 
3axexaxb Ha 3xm Heiip w mwjwiacAihj e Maro&exoH yHacTKH. 

3aAaHCH M3o6pcTCHMH hbjihctch noBbirneHne Ka^ecTBa cMa3KH c OAHOBpeMeHHofi o^nicTKoft BHyrpeHHeH 
noBcpXHOCTH npoAOJibHO-ro^pHpoBaHHOw Tpy6w 3a ctieT o6ecnexieHH5i KOHTaKTHono npjuieraHHH MaHjaex no 
nepMMerpy BHyrpeHHeH noBepXHocTia o6pada rt»i BaeMoii xpy6bi. 

nocTaBJicHHaH i^ejib AOCTMraeTCH tcm, hto MamseTbi hmciot npo^iinHpoBaHHyio c BnanHHaMH h BbicrynaMM 
nosepxHOCTb, Hj^eHrHMHyio ceueHHio KOHTaKTMpyionieH Tpy6bi, Ha Bbicrynax MaH^eTbi cHa6»eHbi pe6paMM 
mecTKOCTH, ripn rrroM KecTKOCTb MaroKer Ha 3TPDC ynacTKax paena wjth 6onbrae mecTKoexn Mama ex na 
ynacTKax mx nna^HH. 

KoHxaKTHaH noBepxHocxb noABiimHbix w HenoABMJKHbix MaHJ&ex H^eHnwHa BHyxpeHHeMy npo^wnio 
o6pa6axbiBaeMon xpy6bi no ee nepnMexpy. TaK ksk npo^wrib xpy6bi HMeex cno7KHyio 4>opMy, cocxomnyK) H3 
conpHJKeHHbtx ynacxKOB BbicxynoB h BnanHW, to h^fih topo, uto6bi Manmexbi He xepHjiw yexoHHMBoexb npw 
npoABHJKeHHH b xpy6e. Ha MaHraexax no HbicxynaM BbmojiHeHbi pe6pa xecxKocxn, Koxopwe o6ecneHHBaiox 
paBHOMepHoe npnmarae MaiLTKex k xpy6e h Haiieceiiwe cwasKH paBHOMCpHbiM cnoeM. 

JKecxKOCTb MaHmeT paajnroia na enaniniax h Bbicxynax, xaK KaK cmia xpemm c xpySoii na Bbrcxynax 
6ojibme, ueM Ha Hiuy^iiJiax. npw paBHow jkccxkocxh ^e<})opMauHH Ha Bbicxynax Manwex 6yn,ex 6ojibine, hxo 
mow ex npHBccxw k 3aTCKaHMio pe3MHt>i a 6onec 6t>icTpoMy ee H3Hocy. McnanHemie pe6ep hcctkocth Ha 
Bbicxynax MaHmex ynpotmneT hx. npwHCM cxeneHb mecTKoexM 3aBncnx ox MapKM pe3HHbi, ee 
3jiacxHMH0cxw, TO/nuMKbi MaHwexw m pa3MepoB npoAOJibHo-rtxJjpwpoBaHHOH xpy6bi. 

Ha <J»wr.l H3o6pajKeH o6oxhh bmh, ycxpoiicxBa; Ha (j)wr.2 noKaaaiia b nonepe^HOM ceweHMM MaHmexa c 
npcxfuji MpoBaimoM KOHxaKXHOM noBepxHcxrrbX), noMerr^emiaH HHyxpt ripoAOHbHO-i^x^pHpoBaHHOM xpy6bi, 
pa3pe3 A- A Ha 4>wr.l. 

YcxpoHCXBO cocxoHX H3 na6opa HenoABM»Hbix MaHTKex 1 h iioAbwmHOH MaHJKexbi 2 c pe6paMM meexKoexw 3, 
pacnoji o 7K eHHbix na mxoKe ,4 w CMa3KW 5, Koxopan 3anonHHex rrpocxpaHcxBo Mexny MaroKexaiwCH 1 n 2, a 
xaiuse coAepjRiix Kpbnitxy 6. xoxopaH coexowr H3 ocHOBaHMH 7 H 8 H saryiyniKM 9 co mTyuepoM 10, 
3aKpenjiCKH0M Ha Konue npo;;ojibHo-ro<|)pHpoBaHHOM xpy6bi 11, HMewmcM BnaAHHbi 12 h Bbicxynbi 13. 

ycxpo^cxeo pa6oxaex cneAyiomHM o6pa30M. 

HenoAHHWHbie Majtmexw 1 wecxKO KpermxcH Ha mxoKe 4 11 bbodhxch c xopua d npoAOJibHO-ro<J»pwpoBaHyio 
xpy6y 11, a Maitmexa 2 nacarnHBaexcn na uixok 4 c B03MOJKHOcxfc»io iiepeMemeHMH no nixoKy. ripocxpaHCXBo 
MemAy 3TMMM MaHmeTaMM 3anariHHexcH CMa30HHbiM cocxanoM 5. Co6panHbie Ha urroKe MaHJRexbi 
npo/jBurajoT nnyTpb xpy6w, 3axeM c ropua xpy6bi 11 oACBajox n Kpcnnx ocuoBaioui 7 m 8 m 3apHyrnKy 9 co 



rnrynepoM 10 pa3i>eMHOfl Rphmnor 6. ITocjie MOHTaxa ycrpoMCTBa Ha rpy6e II *iepe3 nrryuep 10 noflaercn 
flaancHHe ooo^yxa, no^ ^chct dmcm Koroporo npoHcxo^MT npoflBiiaeHMe BHyrpH Tpy6bi Maimer ln2co 
niTOKOM 4 w CM33K0H 5 Me^AY hhmm. Opn 3tom uaGop HenoflBUffiHbix MaHaeT 1 CHHMacT c BHyrpeHHeM 
noDepxnocrn rrpo^oaihJio-rxxfpwpoBaHiioii rpy6bi 11 crapyio cMa3Ky. oKajumy, a noj^BmKHas? MaHmera 2 no;; 
AeftcrBweM jjan/ieHHH t*>3Ayxa CKOJib3HT no urroRy. CMa3Ka 5 BbmannKBaercH d 3a3op Mexy^y MaHKeTofl 11 
rnxxjjHjiew BuyxpenHeii noBepXHOCTM Tpy6bi 11 m HaHocnrcH Ha sry noBepxnocTb. 

FIpM Btaxofle M3 xpy6bi 11 na6opa Manner 1 w 2 nporaBonMTCH onunoMeHHe noAa*m D03Ayxa Mepe3 nrryuep 10 
m AeMoiiTajK pa3t>eMHod Kpbimxii 6. 

Tax KaK MaHJKCTbi 1 h 2 hmoot $opMy npo^nnn HapyjRHow KOHraKTHOH noDepxnocrn, HAenrn*niyio 4>opMe 
BnyrpcHHeft no BepxHocnr npoA0JibH0-rxxJ>pnpoBaHH0M rpy6bt 11> to BHyrpeHHHH nosepxHOCTb rpy6bi 
pajHHOMepuo omimaeTCH HenoABHJXHbiMM MajLseTaMM 1, to ecrb nepcfl HancccHMCM CMaoKH uoboh erapan 
CMa3Ka yAariHercH, a b 3a3op moraY MamKeron 2 m BHyrpeHHeM noeepxHocTbio rpyfibi 11 BbmaBJiMBaeTCH 
cwa3Ka, KOTopan paBHOMepHO HaHOCMTCH no BHyrpeHHeM noBepXHOCTM no scew Anrac rpy6bi. B Kam^oM 
ranopa3Mepe oticaAHbix rpy6 n/in oTAenbuoa roramanbi npMMeHHercH rtnacTbipb. Amraa nepHMerpa 
HapyxHofl noBepXHOCTM KOToporo HecKonbKo oonbine jxmnmi BHyrpeHHeM no oepxHocTH o6canrioH rpy6bi b 
miTcpBane pewioHTa. A rax KaK njtHHa nepKMerpa j\n& ksok^xoH tojihuwhi ctchkm cbo«, to h BHyrpeHHHH 
npo^HJib nnacTbipH a/ih KajEAOH Tonnnmbi cremat o6canHOH rpy6bc pasjnreeH h coorBercTBeimo 
HeoSxoAHMo cBoe ycrpowcrBo. 

3aBHCHMocrb pa3MepoB MaHTKeTbi or THnopa3MepoB ro^pnpoBaHHUX Tpy6 CDeAena b Taojnmy. 

npen/iaraeMoe ycrpoHCTBO Moxter 6birb Mcnonb30BaH0 npM H3PoroB/ieHMM nnacrbipeii, npHMeHHeMbix pjin 
BoccraHOBneHMH repMeTOTHocrii o6caflHbix kojiohh nviaMerpoM 140, 146, 168 mm h npyndx pa3MepoB. 

Cntpyer MMerb bbhay, mto b 3aBMCHM0CTH ot TsepAocrM pe3HHbi A^aMerp noABHJ&HOH MaHxerbi a^^^h 
6biTb paBHbiM A^aMeTpy HenoBWJKHbrx Manner (npH Macno6eH3ocronKOH peomie cpeAHeu tbcpaocth) kjth 
Menbine hx nMaMerpa (npu Macno6eH3ocroHKOH pe3HHe noBbraieHHoa TBepAocm). IlocjieAHee ycjioaae yMreno 
b AByx nocneAHHx rpa$ax Ta6mmbi. 

WcnoJib30BaHwe H3o6pereHMH no3BQjrar noBbicnrb Kaiiecrso HaHeceHMH cMaaKH Ha BHyrpeHHioio 
noBepxHOCTb npoAOJibHO-rocJpMpoBaHHbix rpy6 m 3na™renbHo coKparuTb TexHOjiorHuecKyio onepam«o no 
noA^oroBKe Tpyfibi k ncnrui K30 aaHino b CKBamime. 

Tax an MaKwera Moxer 6biTb [ipuMcnena raKJKe npM o6pa6orKe iipoAOJibHO-po$pHpoBaHHbix rpyt3 r b 
paaroitiHbrx ycrponcrBax, rj\e ohm ncnoji b3yTOTCH . 



Claims [<t>optfyna H3o6percHiui|: 



yCTPOMCTBO flJIH HAHECEHMfl CMA3KM HA BHYTPEHHIOIO FIOBEPXHOCTb 
nroflOnbHO-rODPMPOBAHHOM TPYBW, coAepwaiuee Mexamweckww npHDOfl, iutok c Ha6opoM 
3JiacTHum.tx KOirraKTHpyiomwx no nepwMerpy c BHyTpeHHew noBepXHocrtJO TpyfSbi Marater, 
pacnonoffleHHbtM lAcmpy MaiimeTaMM cMd3omib[M cocTae a 3anopiibiM y3cn. oTjunaiomeecn tcm, hto 
MaHJKeTbi hmciot n^ g rrm-uiy io ccMeiniro npoAanbno-ro^)piipoBaHHOH Tpy6bi npo<J)iiniTpoBaHHyio no ce 
Bna^MHavi m Bbicrynaiwi noBepxHocrb, ripw 3Tom MaH«eTbi Ha Bbicrynax CHa6jKeHbi pe6paMM jkcctkocth, a 
KccTKOCTb MaHmer Ha 3THX yMacTKax pacHa hjim 6o/ibme jkcctkocth Mamaer Ha yuac-rKax hx enaflMH. 



Drawlng(s) (MepTeatHl: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A- A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 1 0 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 11, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1 , the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 

/ 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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